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7KH VWDUWLQJ SRLQW RI WKHPRGHO IRUPXODWLRQ LV WR DVVXPH D GHIRUPDWLRQ VKDSH IRU WKH UHEDU$V u
LQFUHDVHVWKH]RQHVZLWKSODVWLFKLQJHVXQGHUJRSODVWLFURWDWLRQTDVZHOODVHORQJDWLRQ'VHH)LJ
7KHUDWHVRIWKHSODVWLFGHIRUPDWLRQVFDQEHGHWHUPLQHGE\HVWDEOLVKLQJWKHNLQHPDWLFUHODWLRQVKLSIRU
WKHSUREOHP7KHQE\DVVXPLQJWKHQRUPDOLW\FRQGLWLRQRISODVWLFWKHRU\DQGE\DSSO\LQJWKHZRUN
HTXDWLRQIRULQFUHPHQWVRIGLVSODFHPHQWWKHQHFHVVDU\HTXDWLRQVWRUHODWHWKHDSSOLHGVKHDUORDGPWR
WKHGLVSODFHPHQWuFDQEHGHULYHG7KLVIRUPRIXSSHUERXQGSODVWLFDQDO\VLVZKHUHODUJHGLVSODFH
PHQWV DUH FRQVLGHUHG KDV DOVR EHHQ FDUULHG RXW E\ HJ &DOODGLQH  %U VWUXS  DQG
%HOHQNL\
 0DWHULDOSURSHUWLHV
)RUORFDOWULD[LDOVWUHVVFRQGLWLRQVRIWKHW\SHGHYHORSHGLQWKHFRQFUHWHEHQHDWKWKHGRZHODQHIIHF
WLYHFRPSUHVVLYHVWUHQJWKfccLVDVVXPHG
 ccc cff   
+HUHcLVWKHHQKDQFHPHQWIDFWRUIRUWKHFRQFUHWHFRPSUHVVLYHVWUHQJWKZKLFKKDVWREHGHWHUPLQHGE\
FDOLEUDWLRQZLWKWHVWUHVXOWV+¡MOXQG5DVPXVVHQIRXQGcYDOXHVLQWKHUDQJHRIIURP
WHVWVRQRQHVLGHGGRZHOV+RZHYHULWVKRXOGEHQRWHGWKDWWKHUHEDUVLQYHVWLJDWHGE\5DVPXVVHQKDG
UHODWLYHO\ORZ\LHOGVWUHQJWKFRPSDUHGWRPRGHUQUHLQIRUFLQJVWHHO,QDGGLWLRQWKHVWUHVVFRQGLWLRQLQ
WKHFRQFUHWHEHQHDWKDRQHVLGHGRZHOLVQRWGLUHFWO\FRPSDUDEOHZLWKWKDWRIDWZRVLGHGGRZHO
7KH FKDUDFWHULVWLFV RI WKH UHLQIRUFHPHQW DUHGHWHUPLQHGE\ WHQVLRQ WHVWV7KH ORFDO GHIRUPDWLRQ
FDSDFLW\RIWKHUHEDUVLVRISDUWLFXODULQWHUHVWIRUWKHPRGHO,QWKLVVWXG\LWKDVEHHQGHWHUPLQHGE\
PHDVXULQJWKHGHIRUPDWLRQRYHUDFKDUDFWHULVWLFOHQJWKRIDSSUR[LPDWHO\dFRYHULQJWKHDUHDRIWKH
KLJKHVWORFDOSODVWLFVWUDLQVVHH)LJULJKW7KHUHVXOWVIRUWKHUHLQIRUFHPHQWXVHGLQWKLVVWXG\FDQ
EHVHHQLQ)LJOHIW$VLQSXWIRUWKHPRGHOf\ 03DDQGfX 03DDUHXVHGDVWKHORZHU
DQGXSSHUOLPLWIRUWKHVWHHOVWUHQJWKZKLOHWKHLQWHUYDOIRUWKHPD[LPXPHORQJDWLRQLQDSODVWLFKLQJH
LVWDNHQDVǻX PP
 
)LJ 0HDVXUHGıs-ǻUHODWLRQVKLSRYHUDFKDUDFWHULVWLF OHQJWKRId IRUD UHLQIRUFLQJEDU OHIW
DQGSLFWXUHRIVWUDLQORFDOL]DWLRQQHFNLQJLQDUHEDUMXVWEHIRUHUXSWXUHULJKW
ʹ݀
&DWHQDU\DFWLRQLQUHEDUVFURVVLQJDFDVWLQJMRLQWORDGHGLQVKHDU
-HVSHU+6¡UHQVHQ/LQK&+RDQJ-RKQ)2OHVHQDQG*UHJRU)LVFKHU 

 .LQHPDWLFUHODWLRQVRIWKHSODVWLFKLQJH
7KH OHQJWK lefGHILQHV WKHSRVLWLRQRI WKHSODVWLFKLQJHV VHH)LJ7KH OHQJWK LVHVWLPDWHGE\ WKH
RQHVLGHGGRZHOVROXWLRQHVWDEOLVKHGE\+¡MOXQG5DVPXVVHQ

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)URPWKHSUHGHILQHGVKDSHRIGHIRUPDWLRQVHH)LJWKHIROORZLQJUHODWLRQVKLSFDQEHHVWDEOLVKHG
EHWZHHQVKHDUGLVSODFHPHQWuDQGDQJOHRIURWDWLRQTLQWKHSODVWLFKLQJHV

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
7RDFFRPPRGDWHWKHFKDQJHRIJHRPHWU\ZKHQuLQFUHDVHVLWLVQHFHVVDU\WRLPSRVHHORQJDWLRQLQWKH
UHEDULQDGGLWLRQWRWKHGHYHORSPHQWRISODVWLFKLQJHV6LQFHULJLGSODVWLFPDWHULDOEHKDYLRUKDVEHHQ
DVVXPHGLWLVDOORZHGDQGFRQYHQLHQWWRFRQVLGHUWKHHORQJDWLRQDVDSODVWLFH[WHQVLRQǻFRQFHQWUDW
HGLQWKHSODVWLFKLQJHVDVLQGLFDWHGLQ)LJ,QWKLVZD\TDQG'PD\EHUHJDUGHGDVWKHJHQHUDO
VWUDLQVLQWKHSODVWLFKLQJHVZKLFKDUHVXEMHFWHGWRJHQHUDOVWUHVVHVLQWKHIRUPRIEHQGLQJPRPHQWV
MDQGQRUPDOIRUFHVN7KHIROORZLQJUHODWLRQVKLSEHWZHHQuDQGǻDSSOLHV
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
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 &RQVWLWXWLYHUHODWLRQVKLSIRUWKHUHEDU
7KHRQVHWRISODVWLFGHIRUPDWLRQLQWKHUHEDULQWKHFDVHRISXUHWHQVLRQ'LVSRVVLEOHZKHQWKHFURVV
VHFWLRQLVVXEMHFWHGWRWKHSODVWLFWHQVLOHFDSDFLW\Np. ,QWKHFDVHRISXUHEHQGLQJSODVWLFGHIRUPDWLRQ
TLVSRVVLEOHZKHQWKHFURVVVHFWLRQLVVXEMHFWHGWRWKHSODVWLFPRPHQWFDSDFLW\Mp7KHVHVHFWLRQDO
IRUFHVDUHGHWHUPLQHGDV
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ZKHUHdLVWKHFURVVVHFWLRQDOGLDPHWHUDQGf\LVWKH\LHOGVWUHVVRIWKHUHEDU)RUFRPELQHGORDGLQJV
LHZKHQ WKHFURVV VHFWLRQ LV VXEMHFWHG WR MN SODVWLFGHIRUPDWLRQVPD\ LQLWLDWHZKHQ WKH\LHOG
FRQGLWLRQRIWKHFURVVVHFWLRQLVHTXDOWR]HURfMN )RUFLUFXODUFURVVVHFWLRQVWKHH[DFW\LHOG
FRQGLWLRQFRQWDLQV WULJRQRPHWULF UHODWLRQVZKLFKDUHGLIILFXOW WRKDQGOH LQ DFORVHG IRUPDQDO\WLFDO
PDQQHU7KHUHIRUHIRUVLPSOLFLW\WKHDQDO\WLFDOQRQOLQHDU\LHOGFRQGLWLRQIRUDULJLGSODVWLFUHFWDQ
JXODUFURVVVHFWLRQLVDGRSWHGLQWKHIROORZLQJ
 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WK fib,QWHUQDWLRQDO3K'6\PSRVLXPLQ&LYLO(QJLQHHULQJ
 6KHDU%HKDYLRXURI&RQFUHWH6WUXFWXUHV
,WFDQEHVKRZQWKDWLVDUHDVRQDEOHDQGFRQVHUYDWLYHDSSUR[LPDWLRQWRWKHWUXH\LHOGFRQGLWLRQ
ZKHQ(TVDQGDUHXVHGWRGHWHUPLQHNpDQGMpUHVSHFWLYHO\7KHVDPHDSSUR[LPDWLRQKDV
SUHYLRXVO\ EHHQ XVHG IRU VLPLODU SUREOHPV 0LOODUG DQG -RKQVRQ 1RZ DFFRUGLQJ WR WKH DV
VXPHGQRUPDOLW\FRQGLWLRQLHWKHDVVRFLDWHGIORZUXOHWKHUDWHVRISODVWLFGHIRUPDWLRQVPXVWIXOILO
WKHIROORZLQJFRQVWLWXWLYHUHODWLRQVKLSV
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ZKHUHOLVDSRVLWLYHFRQVWDQWSURSRUWLRQDOWRWKHGLVSODFHPHQWYHORFLW\7KHFRQVWDQWYDQLVKHVZKHQ
(TVDQGDUHXVHGWRGHWHUPLQHWKHUDWLRRISODVWLFVWUDLQUDWHV
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 'HWHUPLQDWLRQRIVHFWLRQDOIRUFHVLQSODVWLFKLQJHV
7KH VHW RI VHFWLRQDO IRUFHV NuMu WKDW GHYHORSV LQ WKH SODVWLF KLQJHV IRU DQ\ JLYHQ YDOXH RI
VKHDUGLVSODFHPHQWuFDQQRZEHGHWHUPLQHGE\HTXDWLQJWKHULJKWKDQGVLGHVRI(TVDQG
DQGDIWHUZDUGLPSRVLQJfNM DFFRUGLQJWR7KHUHVXOWVDUH
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 /RDGGLVSODFHPHQWUHVSRQVH
%DVHGRQWKHUHODWLRQVEHWZHHQu DQGWKHJHQHUDOVWUHVVHVLQWKHSODVWLFKLQJHVLH(TVDQG
WKHORDGGLVSODFHPHQWUHVSRQVHRIWKHMRLQWFDQEHHVWDEOLVKHGE\XVHRIWKHZRUNHTXDWLRQ7KHH[WHU
QDOZRUNIRUDQLQFUHPHQWRIGLVSODFHPHQWGuLVIRXQGDV
  EW P u uG G   
7KH LQWHUQDOZRUNKDV FRQWULEXWLRQV IURP WKH HQHUJ\GLVVLSDWHG LQ WKHSODVWLF KLQJHV DVZHOO DV WKH
HQHUJ\DEVRUEHGZKHQWKHFRQFUHWHFUXVKHVEHQHDWKWKHUHEDU7KHIROORZLQJIRUPXODFDQEHGHULYHG
IURPWKHPHFKDQLVPVKRZQLQ)LJ
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$FFRUGLQJWR(TLWLVJLYHQWKDWGt GuDQGWKHUHE\WKHLQFUHPHQWDOURWDWLRQDQGHORQJDWLRQRI
WKHSODVWLFKLQJHVDUHUHODWHGWRWKHVKHDUGLVSODFHPHQWLQFUHPHQWLQWKHIROORZLQJZD\
 uGTGT   DQG  uGG ' '   
1RZE\LQVHUWLQJDQGLQWRDQGE\VHWWLQJXSWKHZRUNHTXDWLRQZHDUULYHDW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&DWHQDU\DFWLRQLQUHEDUVFURVVLQJDFDVWLQJMRLQWORDGHGLQVKHDU
-HVSHU+6¡UHQVHQ/LQK&+RDQJ-RKQ)2OHVHQDQG*UHJRU)LVFKHU 

$V WKHQRUPDO IRUFH UHDFKHV WKHSODVWLF FDSDFLW\ WKHKLQJHVZLOO ORVH WKHLU DELOLW\ WR FDUU\EHQGLQJ
PRPHQWVDQGWKHUHVSRQVHRIWKHMRLQWZLOOGHSHQGVROHO\RQWKHWHQVLOHDFWLRQLQWKHUHEDULHFDWHQD
U\DFWLRQ7KHFDSDFLW\RIWKHUHEDULVH[KDXVWHGRQFHWKHHORQJDWLRQRIWKHUHEDULQDSODVWLFKLQJHǻ
UHDFKHVWKHPD[LPXPHORQJDWLRQǻXDVGHILQHGLQ6HFWLRQ7KHPRGHOLVWKHRUHWLFDOO\DSSOLFDEOH
IRUDQ\GLPHQVLRQRIUHEDUDQGDQ\W\SHRIFHPHQWLWLRXVPDWHULDOZKHQDSSURSULDWHPDWHULDOSURSHU
WLHVDUHXVHGDQGZKHQRWKHUIDLOXUHPHFKDQLVPVDUHQRWJRYHUQLQJ+RZHYHU WKHPRGHOKDVVRIDU
RQO\EHHQH[SHULPHQWDOO\YDOLGDWHGIRUUHEDUVRIVPDOOHUGLDPHWHUPPDQGQRUPDOVWUHQJWKFRQ
FUHWHV
 &RPSDULVRQRIWHVWVZLWKWKHRU\
)LJFRQWDLQVDFRPSDULVRQRIWKHWHVWUHVXOWVZLWKWKHPRGHOSUHVHQWHG2QO\WHVWUHVXOWVIURP6HULHV
$DQG%DUHLQFOXGHGDVWKHVSHFLPHQVIURP6HULHV3H[SHULHQFHGDSUHPDWXUHPRUWDUIDLOXUH7KHWHVW
UHVXOWVGLVSOD\VRPHVFDWWHUZKLFKPD\EHGXHWRWKHLQKHUHQWTXDVLEULWWOHSURSHUWLHVRIWKHFRQFUHWH
PDWHULDO DQG WKH LQIOXHQFH RI WKH FDVWLQJ SURFHGXUH RQ WKH DJJUHJDWH GLVWULEXWLRQ DV WKH UHVXOWLQJ
FDSDFLW\LVKLJKO\DIIHFWHGE\ORFDOFRQGLWLRQVDURXQGWKHUHEDU+RZHYHUWKHUHVXOWVH[KLELWWKHVDPH
JHQHUDO 6VKDSHG EHKDYLRU DQG LW LV FOHDU WKDW WKHPRGHO FDSWXUHV WKLV EHKDYLRU LQ RYHUDOO WHUPV ,W
VKRXOGEHQRWHGWKDWWKHGHYLDWLRQLQFUHDVHVZLWKLQFUHDVLQJVKHDUGLVSODFHPHQW
7KHPRGHOLVVKLIWHGWRVWDUWDWDQLQLWLDOGLVSODFHPHQWRIPPDVLQGLFDWHGLQWKHILJXUHZKHUH
WKH ORDGGLVSODFHPHQW UHVSRQVH LQGLFDWHV D VKLIW IURP HODVWLF WR SODVWLF GHIRUPDWLRQV LH WKH SRLQW
ZKHUH WKH SODVWLF PRPHQW FDSDFLW\ RI WKH UHEDU LV UHDFKHG 7KH EODFN OLQHV UHSUHVHQW FDOFXODWLRQV
SHUIRUPHGZLWK WKHPLQLPXPDQGPD[LPXPVWUHQJWKSURSHUWLHVREVHUYHG DQG WKHEDQG LQEHWZHHQ
UHSUHVHQWVWKHSRVVLEOHFRPELQDWLRQV7KH\LHOGVWUHQJWKRIWKHUHLQIRUFHPHQWLVYDULHGIURPWKHRE
VHUYHG\LHOGVWUHQJWKfyWRWKHXOWLPDWHVWUHQJWKfuWRDFFRXQWIRUDQ\KDUGHQLQJEHKDYLRURIWKHUHEDU
7KHFRQFUHWHVWUHQJWKVXVHGDUHWKHPD[LPXPDQGPLQLPXPREVHUYHGLQ6HULHV$DQG%VHH7DEOH
7KHHQKDQFHPHQWIDFWRULVDVVXPHGFRQVWDQWZLWKDYDOXHRIc=WKHPD[LPXPIRXQGE\+¡MOXQG
5DVPXVVHQ,WLVVHHQWKDWWKHc-IDFWRULVRIWKHFRUUHFWRUGHURIPDJQLWXGHDVWKHLQLWLDOSODV
WLF UHVSRQVHV DW VPDOO GLVSODFHPHQWV DUH FDSWXUHG ,Q )LJ  WKH WUDQVLWLRQ IURP D FRPELQDWLRQ RI
PRPHQW DQGQRUPDO IRUFH WRSXUH FDWHQDU\DFWLRQ LV LQGLFDWHGZLWKD FURVV ,W FRQVWLWXWHV WKHSRLQW
ZKHUHWKHORDGGLVSODFHPHQWEHKDYLRUFKDQJHVIURPFRQFDYHWRFRQYH[

)LJ 7HVWUHVXOWVIURPVHULHV$DQG%FRPSDUHGWRWKHVHFRQGRUGHUSODVWLFLW\PRGHO
 'LVFXVVLRQ
7KHPRGHO LV VLPSOHZKHUH WKHRQO\FDOLEUDWLRQSDUDPHWHU LV WKHHQKDQFHPHQW IDFWRU5HILQHPHQWV
FDQHJEHPDGHE\ LQFOXVLRQRIIULFWLRQGHSHQGLQJRQ WKH LQWHUIDFHSURSHUWLHV ,Q WKHFXUUHQW WHVWV
IULFWLRQLVLJQRUHGDVWKHLQWHUIDFHLVJUHDVHGEXWLQSUDFWLFHIULFWLRQZLOOEHSUHVHQW7KHPDJQLWXGHLV
GHSHQGHQWRQWKHFODPSLQJIRUFHPRELOLVHGE\WHQVLRQLQWKHUHEDUDQGWKHIULFWLRQFRHIILFLHQW7KH
IULFWLRQFRQWULEXWLRQZLOOPDLQO\DIIHFW WKHORDG±GLVSODFHPHQWUHVSRQVHDW ODUJHGLVSODFHPHQWVDQG
WKHUHE\SRVVLEO\UHGXFHWKHGHYLDWLRQEHWZHHQWKHPRGHODQGWKHWHVWUHVXOWV
,QWKHSUHVHQWVWXG\WKHHQKDQFHPHQWIDFWRURIWKHFRQFUHWHPDWHULDOLVDVVXPHGFRQVWDQWKRZ
HYHULW LVGHEDWDEOHLI WKHFRQFUHWHPDWHULDOFDQPDLQWDLQFRQVWDQWUHVLVWDQFHDVWKHGLVSODFHPHQW LQ
FUHDVHV1HYHUWKHOHVV WKHHVWLPDWLRQRIWKHLQLWLDOHQKDQFHPHQWIDFWRURI WKHFRQFUHWHZLOOEHRIWKH
FRUUHFW RUGHU RIPDJQLWXGH LQGHSHQGHQW RI WKHFKRLFHRI IULFWLRQFRHIILFLHQW GHYHORSPHQWRI WKHc
IDFWRURUVWHHOVWUHVVVWUDLQUHODWLRQVKLS
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